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ABSTRACT: 

PURPOSE: To decrease the- eccentricity between a ring laminator and a ring single body by 
abutting three measuring terminals of an inner diameter measuring meter movable along an 
axial line on the inner circumference of each ring single body so as to match the 
position of the ring single body. 

CONSTITUTION: The ring single plate 1 is placed on a ring turning table 2, the inner 
diameter measuring meter 3 is moved from downward along the axial line, the three 
measuring terminals 4 are spread and the position of the single plate 1 is adjusted so 
that they are allowed to contact respectively with the inner circumference edge of the 
single plate 1. After the measuring meter 3 is moved downward, an adhesives is coated to 
the inner and outer circumference of the upper face while the single plate is being 
turned and a couple of spacer rings 5, 6 are placed. After the adhesives are applied to 
the upper face of the spacer rings 5, 6, other ring single plate 7 is placed on the rings 
5, 6, the plate 7 is matched by using the meter 3 with the similar operation and bonded.' 
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PTO: 2005-1506 

Japanese Published Unexamined Patent Application (A) No. 61-292242, 
published December 23, 1986; Application Filing No. 60-104036, filed 
May 17, 1985; Inventor(s): MitsuruHamadaetal.; Assignee: Fujitsu 
Corporation; Japanese Title: Method to Manufacture Annular Laminate 

METHOD TO MANUFACTUE ANNULAR LAMINATE 
CLAIM(S) 

1) A method to manufacture an annular laminate by bonding multiple 
annular sheets with an equal inner diameter by aligning them, characterized 
by its comprising the following steps: three measuring terminals 4 positioned 
to trisect the entire angle of the inner diameter measuring instrument 3 having 
an axial line in the center is brought into contact with the inner circumferential 
periphery of one annular sheet 1 to adjust the position of the annular sheet 1; 
the subsequent annular sheet 5 is placed over the previous annular sheet 1; 
after the measuring terminals 4 are disengaged from the previous annular 
sheet 1 and moved to the subsequent annular sheet 5 along the axial line of 
the inner diameter measuring instrument 3, they are brought into contact with 
the inner circumferential periphery of said annular sheet 5; thus, the annular 
sheets 1, 5 are aligned. 
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2) A method to manufacture an annular laminate, as cited in Claim 1, 
wherein a pressure sensitive element 8 is installed on the end face of each of 
three measuring terminals 4 to detect the output of each pressure sensitive 
element 8, and the annular sheets 1 and 5 are adjusted in position so that said 
output of each pressure sensitive element will indicate an equal value. 

3) A method to manufacture an annular laminate, as cited in Claim 1, 
wherein said multiple annular sheets are two optic disks 1 and 7. 

4) A method to manufacture an annular laminate, as cited in Claim 1 , 
wherein said multiple annular sheets are made of two optic disks 1 and 7 and 
of inner circumferential and outer circumferential spacer rings 5 and 6, 
characterized by its comprising a step of placing the optic disk sheet 1, spacer 
rings 5 and 6, and the optic disk sheet 7 in said order; a step of aligning the 
inner circumferential peripheries of previous optic disk sheet 1, spacer ring 5 
on the inner circumference side of the disk, and of optic disk 7. 
DETAILED DESCRIPTION OF THE INVENTION 

(Summary) 

An annular laminate manufacturing method, wherein when multiple 
annular sheets having an equal inner diameter are bonded, three measuring 
terminals of the inner diameter-measuring instrument movable along the axial 
line of the annular sheets are brought into contact with the inner 



circumference of each annular sheet to align the positions of the annular 
sheets. 

(Field of Industrial Application) 

The present invention pertains to a method to manufacture an annular 
laminate useful for manufacturing a sandwich type optic disk [T. Note.: The 
translator thinks the words "sandwich type" refer to a "three-layer 
structure."]. 
(Prior Art) 

In the prior art method to bond multiple annular sheets with an equal 
diameter by aligning their inner circumferential peripheries, a central axis 
having a slightly smaller outer diameter than the inner diameter of the sheet 
sheets was used as a guide. 
(Problems of the Prior Art to Be Addressed) 

With this method, however, to minimize the gap of inner 
circumferential peripheries of the sheets of the annular laminate, the engaging 
tolerance of the inner diameter of each annular sheet and of the outer diameter 
of the central axis needs to be minimized. On the other hand, for ease of 
engagement/disengagement of the central axis, the tolerance needs to be 
about 50 jjm. 

(Means to Solve the Problems) 
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The aforementioned problems can be solved by the method to 
manufacture an annular laminate by bonding multiple annular sheets with an 
equal inner diameter by aligning them, which is characterized by its 
comprising the following steps: three measuring terminals 4 positioned to 
trisect the entire angle of the inner mameter-measuring instrument 3 having an 
axial line in the center is brought into contact with the inner circumferential 
periphery of one annular sheet 1 to adjust the position of the annular sheet 1; 
the subsequent annular sheet 5 is placed over the previous annular sheet 1; 
after the measuring terminals 4 are disengaged from the previous annular 
sheet 1 and moved to the subsequent annular sheet 5 along the axial line of 
the inner diameter-measuring instrument 3, they are brought into contact with 
the inner circumferential periphery of said annular sheet 5; thus, the annular 
sheets 1, 5 are aligned. 

On each end face of three measuring terminals 4 that contact with the 
inner circumferential periphery of the annular sheet 1, a pressure sensitive 
element 8 is installed to detect the output from each pressure sensitive 
element 8, and the position of the annular sheet 1 is preferably adjusted so 
that these outputs indicate an equal value. 
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The manufacturing method of the present invention is effectively 
applicable to manufacture of a sandwich type optic disk, wherein two optic 
disks are bonded via or without a spacer ring. 

Even if an optic disk is a single sheet, it is unavoidable that some 
eccentricity is generated between the center of a data recording guide groove 
and the center of the inner circumferential periphery. With the case of a 
sandwich type disk, a displacement is generated between the center of each 
sheet and the center of laminate, increasing the eccentricity more than in the 
case of using a single sheet. To prevent this problem, the inner circumferential 
peripheries of sheets have to be aligned with precision. 
(Embodiment Example) 
Embodiment Example 1 

(a) The annular sheet 1 was placed on the annular rotary table 2, and the 
inner diameter-measuring instrument 3 (Hole Tester made by Sampoo 
Engineering, Inc.) was moved upward along the axial line to position 
the three measuring terminals 4 at the same height of the sheet 1 . Each 
terminal 4 is expanded to contact with the inner circumferential 
periphery of the sheet 1 while adjusting the position of sheet 1, 
whereby the sheet 1 was aligned with the measuring instrument 3. 
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(b) Under this condition, the sheet 1 was vacuum-suctioned to the table 2 
and secured. After the terminals 4 were disengaged from the inner 
circumferential periphery of the sheet 1 and the measuring instrument 3 
was moved downward, an adhesive was coated to the inner 
circumferential section and outer circumferential section on the top 
surface of the sheet 1 while rotating the sheet 1 . 

(c) Top surfaces of a pair of spacer rings 5 and 6 were placed on the inner 
circumferential section and outer circumferential section of the sheet 1 . 
The ring 5 for the inner circumferential section was aligned with the 
measuring instrument 3 in the same fashion as in step (a), and bonded. 

(d) After an adhesive was coated to the top surface of the spacer rings 5 
and 6 on the inner and outer circumferential sections, another circular 
sheet 7 was placed on the rings 5 and 6 and aligned with the measuring 
instrument 3 by the same operation as in step (a) to bond them. 

The eccentricity between the inner circumferential periphery of the 
produced laminate and the guide groove of each sheet, 1 , 7, was increased by 
less than lO^m of the eccentricity of each sheet. 
(Embodiment Example 2) 

The inner diameter-measuring instrument 3 has a pressure sensitive 
element 8, which contacts with the inner circumferential periphery of the 

6 



sheet 1 , on the end face of each of the three measuring terminals. On the other 
hand, on the outer circumferential periphery, three micrometers 9 are installed 
on the same radius where the pressure sensitive element 8 is positioned, in 
order to detect the output from the pressure sensitive element 8 by the control 
device not shown in the figure, and one of the motors 10 is energized by this 
output. The annular laminate was made by following the same steps as those 
in embodiment example 1 except that the sheet 1 was aligned with the 
measuring instrument 3 by the micrometer's driving the sheet 1 in the radial 
direction to produce an equal output from each pressure sensitive element 8. 
(Advantage) 

According to the present invention, the eccentricity between the 
annular laminate and the annular sheet can be less than 10 |jm, and this can 
be accomplished even if there is a 1 mm difference between the inner 
diameters of the annular sheets. In addition, the automation in adjusting the 
positions of the annular sheets can minimize errors in operation and accuracy 
differences produced by the operators. 
(Brief Description of the Drawings) 

Fig. 1 shows a sectional view of the device used for implementing the 
method of the present invention. Fig. 2 shows a sectional view of the device 
used for implementing the method of the present invention. 
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1, 7. .. annular sheet 

2 . . . annular rotary table 

3 . . .inner diameter-measuring instrument 

A... measuring terminal section 

5 . . .spacer ring for inner circumference (of the annular sheet ) 
6 . . . spacer ring for outer circumference 
8... pressure sensitive element 
9... micrometer 
10... motor 
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